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(OXIDE COATING FILM) 
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(BASE) 

i («*r) 
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3... (OXIDE COATING FILM CONSISTING MAINLY OF Cr 2 0 3 ) 
4 {OXIDE COATING FILM CONSISTING MAINLY OF MnCr 2 0 4 ) 

water over long. It is suitable for use as a member especially for nuclear reactors. 
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(57) 

(1) ^^7n^<D^a{Z £«) S Cr if 50 %W±1f » S Cr 2 0 3 ^£fttt 
5JglJf> iillt d©!g 1 m<Z>ftMKl&&? Z MnCr 2 O 4%£fo£ T 

Jf © Cr 2O 3<£>*£H3&^# 50 ~ lOOOmn IffeDx ^Yb ^ # 180 

~ 1500nm 1? & 5 Ni S^ig„ a Do 

(2) Ni s^r^^fis^, m&if- 6o°c&£>+ 20 o c-e&s 

B i: ^;i/=f xaig-a-SfflfLcfj-e 650 ~ 1200 °C(DSgi? 1 ~ 1200 frm& 

*s-r zmit&mBmmm&mT c t £^*:-r 3±hE(1)© ni s^^m 
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bji m * 

Ni S^fiS £^©MjI#& 

05 &mft® 

10 

j£*mm?fP (PWR) i±Tn>r 690 (60 %Ni-30%Cr 

15 -10%Fe N iSS£) W^tlt^Sc 

20 *m>fc Ni a. jF*#«rr*»STs jp-&*ciam»©fie 

T? + tt?©JH*fft*W-*. Ni ^^CTJ^Stf^iiiMCj: t> Co 

©^#^M^^7jc©7KS^$'J^T^3 i:^j:D + © Ni ©^ 
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#HBg 64 - 55366 f&tCii, Ni S-^tefSfcW* 10 ~ 2 ~ 10 " 4 torr 
^^9i^g©f ffllT? N 400 ~ 750 °C(DU£.i!& VT P PAIft 

05 H^^tlTV^o Sfes 1-159362 ^Stttf^fc 10 

~ 2 ~ 10 " 4 #:^%©^^§vgA^-&s 400 ~ 750 °COSg«tijlI b 
T^nA^M (Cr 2 0 3 ) ^3E#:i:T^^<b^M^^^^-&irS#jiS 

#H¥ 2-47249 <&m33 «t ^HU 2-80552 JOfftgWJB * ^ 

£ & 3 j£M £ £ 3 h cfc *K x ^ > v * IP1 + © Ni^ Co© 

3-153858 -^^Mfci. Cr ^*&rtS#j£ Cr £^£&V^-fbtJ 

15 xi^i^^titv^So 

b^ cft^c^tf ^nfe cr 2 o 3j gM{±s Mmm<Dmm-vi±mmm 
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a) £mKm<Dmm.tz&sb2> cr # 50 %w±-e& 3 cr 2 o^^t 

%m 2M<D>Ptz < li & 2M **at$m'ih&Wk1?Mm ±lBJ§ 
1 Jf© Cr ^aCDi^fitf 50 ~ lOOOnm D s mik&.Wk<D±Bfr-tfi 
180 ~ 1500nm £ Ni S^^Mnno 

(2) Ni^ll^MS^ (SO -C*P)+ 20 °CT?*S2Km*feH: 

7jc^i:r;n^ >©?i^f 650 ~ 1200 °c©?^S-e 1 ~ 1200 &m 

§^t5 M^lffiWI^it ^tt#f _tfB(i)© Ni 

±I3(l)CDM5SCDe» ilfc 3 Ni^r#&s C : 0.01 ~ 0.15 %s Mn : 0.1 
~ 1.0 %s Cr : 10 ~ 40 %, Fe : 5 ~ 15 %3$&Tf Ti : 0.1 ~ 0.5 % 

\ Z 650 ~ 750 °C-^ 300 ~ 1200 frf^UWT £ ilil b T * £ ^ o 

Cr .Oj^iftiit^H 1 Cr 2 O30^ B B B I^Si:tt^ TIB© £3 
vv>3 >M 2 ^t?ifi (FE - SEM) ti^ 20,000 ^gT? 3 SI 
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05 mat, *mw<D M&&&m&<Dmwtfft<Dmw&m3Z&jtziF-rm 
io ftw&nMTzizto(DwtM.<Di&m 

# N C £ 0.01 ~ 0.15 % N Mn £ 0.1 ~ 1.0 % s Cr § 10 ~ 40 % N Fe § 
5 ~ 15 %& <fct5 Ti § 0.1 ~ 0.5 SISP** Ni 43<fctf ^!£#Jfr £ & 

feCMftTclts ^CD«ta 10 %&L 

±^$*5i&S4»*5. b£>b^ 40 21*12* ft fcl. Ni 

20 Fete:, Ni fcgl*§b^ffi& NiCD — SB Ctt* JH £ S^itfeSo 

fe^bs is %&mz. %> t NiS-a-^cmr^s^^^fcti^o 

b^o ^^^irjis^jj^^iuns^^s fe«>t t± x 0.15 %^T£ 

"TS bV^o #? Ic b I ^ © (i 0.01 ~ 0.06 % <fc ■£> o 

25 Mh B\ $g 2 JB© MnCr 2 0 4 £#:©j&Ig£J£Efc£^3;fe:#>fc: 0.1 % £1 

±^t^ti50#SJ bV^o fe^bs 1.0 %*m%.&£ ^0»tt 
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Ti {is <£#<5D;&|]X£|fll±©fc«>fc 0.1 %&L±<D<gm&Ml£. t^o b 
frbs Oi%lli^^0|ittt^I%bti5o 

^fefei-iis Ni 45 ~ 75 %i:t5©tf»tt^o ^ 

bT© Si & 0.50 %^Ts Cu H: 0.50 %WTs S & 0.015 %WTs 
P £ 0.030 %^TtJPA5® #S * b i> o 
±13© Ni3£-££i:bTtt3&*Jfcfc©fc^ Tl3©2®M^fe^o 
(D C : 0.15 %WTs Si : 0.50 %J^Ts Mn : 1.00 %WT> P : 0.030 
%WTs S : 0.015 % PiTs Cr : 14.00 ~ 17.00 %s Fe : 6.00 ~ 10.00 %s Cu 
: 0.50 %P;Ts Ni : 72.00 % £k±.<D&&o 

<2> C : 0.05 %JiATs Si : 0.50 %£i.Ts Mn : 0.50 %JUTs P : 0.030 
%WTs S : 0.015 °/oPi"Fv Cr : 27.00 ~ 31.00 %s Fe : 7.00 ~ 11.00 %s Cu 
: 0.50 %P;T> Ni : 58.00 % ft* ± 
2 . gHbj&JK 

(i)ilb^Ji©iI 

Bi 1 &:£3§0J3© Ni S£ ffi © il® ft 3£©$r® £#5$$Jfca* bfe t> 

©T-&&o liO^ots Ni S^Ia a D ffliICM{bJ^12 #£>3 
# N ^©ifSa^tts ^BUf 3 hSM 1 fcj&V^fr % Cr 2 0 3 ^3E^i: 
t^i 1J1 3 ©*MH© MnCr 2 0 4^5E#:t-r§^2S4^^^^o 

El 2 (is Cr^29.3%s Fe # 9.7 %s B8B# Ni T? b 
Ts *©*®fc»^bjft«t*^**fctt»© 2 *>K*#*f$S ( S 
IMS) i!i§Miftfe?)o C©13© Cr©a^Jt©lSVAgi5^^Cr 
2 OsSiftfctSllItfe D s Mn ©fcjfcJfc©^***** MnCr 2 
O ^^te^-T^fl 2 Jf £ ft £>©«£» Mns Als Ti ^©M 
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M^JtfE© £ h Cr 2 0 a f & & 1 Jf © Cr 

J:tf Cr 2 0 a©&J£#S&?B-efc v>£ £££iE It v^ So 

(2) M IS© Crtf 1 

& 1 S©K4bJ&JSI*© CrftTfe^o ^UTs ^<D Ni©?gm*£/h 
£ < t5fe«)lC^ m 1 JS#© Cr 50 %J^_h-t?, frOjgEjUJp 

£ iilRI&^^Bf^ClSHK:* 5»-S-efeSo -© Cr 

&:fcN ddTfV^ Cr ©^^S £ {is Ilft$)§ Cr 2 0 3 ^^#:t 
i-Z&mrp<D±&mi&&<Dm;m& 100 tbfct^C^O^iC^feS Cr 
Oll 0 /ot$5o *«8«B*T?ttClCD Q^^fttf 50 %JW±©jfeJKS r Cr 

(3) Jg 1 JB © 4 1 © Cr 2 O 3© ^ B ^Si 

^<bjgM©^^^ ^^-trj^ h it cr 20 sCDi&mn&ifim^-e & 
Ni*s^aj-rso ^<d}l% Ni{* cr 20 3©ii#^teiic Lx&wt-r £0 

Cr 2 O 3©*g£*fcgi&* 50nm iD*^^^ £n IS H 3& J1 1 < § Ni 

TE&£ 50nm bfeo 

Cr 2 0 s^bj&JH^ Ni l^^±t^-t4^tt^t^s ^6^5 

< «fc D fct4>£v># N ^^^BfiP £© Ni ©?§ffi#®CL Z> o Cr 2 
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# lOOOnm SliTS^t&^t Cr ,O s (03IRtffiTU ±13© <fc O 
(4)11 1 MO&KJP*** Vift^h&K©^ff * 

Ni*i§r#©s®fr*>© Ni ^m^i^±-r s^^^Mh bTfflv^s 3 

© T? S 3 3 © Ti 0 2 s Al 2 0 3 £ «t Cr zOatfeSo 

Jltf. Ni *ffl©B&±fc#»T?*3o bfrbs Ni*^#4»(-TK Al ^ 

lftS2KSI%t*W-S Ni X^^^P^© Ni ©$gffifcfcx Cr 2 0 3 ^^#il 
t5tfOf^t^l^tl5o Ni <Dm&m±fcfthTm%}ft Cr 2 0 
3 X#©j£flfl©JP£ tt 170 ~ 1200nm T*fe §0 170nm * H © JP £ T? » Jt #E 
ftffilSIHIT&fcjFMSft'T: Ni ^ffib*6#>5o 12OOnm£0X. 
5^ ffifcf JOX3&^©KKlJft«tR:»«.iJ«^D^"r <&5o fi£oT> Cr 
2 0 3 X^©JSJm©iP^» 170 - 1200nm^?il-^feSo 

Ha 13© £3 £S#fcK<b&IISIfc©IHCB&ifc®*©^#* sfeSK 
®flS]fc ]&©:£#£# 1500nm tMtti^CtiJi^^t 
<ft§ 0 ^oTs M£jgl©:£JS£©±BE£ 1500nm ^t^o ±M£ © 
f/jNitt, ±13© il 1 Jf©iP£©M.£ b^TEtitiiKfcfc-'*** 2 ■ 
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©Mi; b ^TUM<D-&mM~£& S 180nm £ £ S o 

^<b^M©^is^ hii, m2 iz&^xmm (o) ©*§*f§is 
^^-e©£gii (D ii^o z.<DLo>£>Tm<Dm zmcornz (l 2 ) & 

Mbglv^fejp;* (Li) &m 1 Jf©JP£t& §o 
(5)MnCr 2 0 4 ^i|$:ilt§i 21. 

MnCr 2 0 4§iftht^ffbIt^5o 3fc BJ3 b fe IS 2 
©£«#© Mn (Dmmit&3 %U±t&2>3fr& l"MnCr 2 0 4 ^^^ 
£: "T S Jg 2 JS j o tot, ^2lOf $H:EI2t^t L 

5 o 

MnCr 2 0 4 J1^, S# * <a 3; ft S Mn #^J1 i; "Cifiift-r S £ 

Mn & Cr hi±^£ £IHb #!©£££§ & ^ * )V < N ^ 

^iiMT-e^^t^^o z(Dfr®, -e#3£^ft3£-e{± cr 2 o 

^fe«Jl3^^b. MnCr 2 0 4 «^©^Jl"e^i-r So Mn © ^-fb 

6 £> &l^©fcfc MnCr 2 0 4^3CDf tTtS^T? Cr * & + S # & T? 

feSo Ni ^ Fe %mMteMihffi<D&m^*ji^-&i&\,^tP s &mmm. 

MnCr 2 0 4 t J; b "4» Kl ^ T G 2 O 3 J& lK#«i* £ ft £ o S 

fe, Cr 2 O 3&JK#ra ^^©Sffi7!*«$tlfem^-"e £ MnCr 2 O 4#?£ 

stsctciot cr 20 »8tm(D&Qiifi4%m£ti&o z.(d £0 t£%im 

S MnCr 2 O 4©^Mfcfc 10 ~ 200nm 3g^©JP £ "T S © 

S##© Mn ati^il^tJ: MnCr 2 O 4 fcl^Jjfc;* * £ Z. £ 

^§5o b# I, Mn £&g; 5 Jf^-T fcitiStl^f §SSb, * 

&mm^x h i»±#ts.tot, fuss© £3 fc@#© Mn^w*{± 0.1 

~ 1.0 £ d h#M^ bl> 0 fSJcSg; bl^©fcfc 0.20 ~ 0.40 % T? & 

So 
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%:mW<DMMJ3&te^ Ni S^iip D p©iIC±^l'fe Ni ©?§ffiB& 
Ni ^-£-:£©^*£©<fc? ftMSfiu m^©-fb^M££© Niftl^t 

^bto^^Hfe^ Its ilMiinx b©xg. 

£ N MM © K^'ffi 1 1*1 ± £ ^ & #K TT (Thermal Treatment) £ B£ & 

gfeSfc* b**fcTfT*.tfs ^*©M^x@i;rio;lTi^h£Jg^^© 

Ifei^ftSbitT T^S^^a^^^s in*»ftJft«UBfifc©» 
(6)-l.#fflM 

S^t^t^lj-nii^ e>&^o ^©i^ »&-£ilb£k£- 60°Cfr 
£> + 20 °Ci;-e©fBH-£ & 5o S3; b^gj&©fSBfc^ 0 ~ 10 % 

or )V3 y %^t$7km<Dmmm-emMir ZWt&fcte - 30~+ 20 °c, io 
~ so #:^%©r;i/rf >^^t?7jc^#Hmt!ii- so ~o°c-es>^o £ 

t: & s c a c x x ± i a © ct a k « 0 b * a * * Ni s & & s n° a © A « 

£ J&Jjfc b ± 5 k f fc3£&I8J CSE-f © # £ V^o 
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^i§iR-T SjfcS*** t> s ^<D^mm± 650 ~ 1200 °C-£feS o 650 °CJ; 
!)*fiI-eH:Mi< Cr 2 0 3 ^4^b«:^o £fes 1200 °C £ D * 
Utt4fi6bfe Cr 3 Osfcfc !)^*&— iifc D > «$gtt#£=:fo;tT,$g 
fflB&jfcfcjabfeftJKfcfc £,&^ 0 

Cr 2 03§±fttt5l 1 JlCD^-fb^l^^s J5£ 170nm JW±0^ — 5&Jfe 

JBtfc&£&v>o 1200 ft £ V &M$$m<DM:mm-£te:M 1 moim-ib 

J&m& 1200nm § j@ £ T J¥ < b * IK £ ft Mlt ±^ 

isoonm %mz-xmmv m < & Ds^i© Ni^m^ifc^m^^^ < &s Q 

_tlB©^BSOMfc^MStl (Ni^^^Ma^) fctf^JPX^l&bT 

& 30 %&uit&3 c t^ag bv^o jm^m<D±mi£fflffi&i3:^&, m 
Siffiinx© — 3©^ bTff a £ t^-e # So ^J^(^s s 

MSIBiOillfflt t MfB© T T ^0.3® %M bT % otv>o £© 
i«&50C^S||-C$5 0 *Q.3i$&jK & 650 ~ 750 °C N flUSHf ?M fct 300 ~ 1200 

ft^lft^OTv WttijVBJ&f&mm&b -d X T T just: ft 3. SCt* 

-e § So 
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mmm 

%mm\z: £ D * IS MS if IB d Si 93 "T S o 

Tcig-ewtifcc £f\ >r >=f * h sfftfflfcssbfegu 900 °c 

fcAnifcb^ 40mm jp^^ 200mm II Oltffl b o ^^C^IEIb 
Ts JP£ 26mm N $i 200mm CD ^ il b o £ ^f** fc 33^ T 1080 

fcfc * © I: 3; x lt3H:$?)K:^^ffIbt 8.8mm ( jpx^ : 35 % ) ^ <t 
Xf 5.5mm (flnXj^ : 78 % ) CDJS£ ©^ h bfeo 



S 1 





! 


« K 




-ft 3* 


la jk 




96$: 


Ni 




c 


Si 


Ma 


P 


s 


Cr 


Fe 


Ti Co 


A 


0.015 


0.23 


0.25 


0. 002 


0.001 


29.0 


9.5 


0. 19 0. 01 


B 


0.021 


0.25 


0.27 


0. 003 


0.001 


15.9 


8.4 


0. 20 0. 01 



±m(Dmui^ ^mmummcDmm^ t.hx, m$ 5 mm. m 30mms 
600 tw^i bfeo 

fco JnHMM^tt 600 ~ 1350 °C N 0.5 # 7> ?> 25 B# (1500 

*^©^SP*tt«J^T?- 65 ~+ 30°CCD|Sffl-£^4b£-S-fco 

#tS§*tt©^iBfc£j&b;fc&'flS&JISI& S I MSMtt-Cl^ti 1 
jf (Cr 2 O z^fenmitm) ©JP££SfS2Jl (MnCr 2 0 4 ±f 0^1) 
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Ml<tzM'ik8iWk% FE - SEM T?I$ I, Cr 2 0 3 ®m fc o 

BD©^m>4-iis ^e>^, SS^f^«i[TT (Thermal Treatment) 

^ 700°C N u^ie 15 (900 #) -eafe-So 

320 °C t: 1000 (60,000#) i*4>Cgibfeo t£®^T#s 
t^ttS^illiT'yXYiiSlI CP) fc£D#ffl^ Ni^^j- 

^ BM © #!! 7! £ o No.19 ~ 22 & it "?? & § 0 No. 3 . 5, 9 . 12 s 18 

itHbfc Ni >© I C P^WCDjfcgJH, *^BJCD^^T-#^bfe^ 

^Jt*>£© Ni iHJKi 0.01 ~ 0.03ppm CD ^ B T ffi #> T 4> ft ^ o — 13 , 
ttUfflnUWift-e & 0.12 ~ 0.92ppm o 0 
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Ni ®^m# s @&T^&^%©-eaSD&o z.(D Ni S^-^MS5H:^:^b^cd 
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1 . £Sttc3H 3 Cr ifi 50 M%£i±T?fe 3 Cr 2 O 3 £^#: 
^-T&HlJls 33 cfcUf CCi 1 iO^H(I#St S MnCr 2 0 4 ^^#: 

05 2:^S»2JicDdl>ft< 2:* 2**^tt»'fcjftK*»*lBfc#ffibs ±13 

fg 1 JS© Cr 2 0 3©<gia$£S# 50 ~ lOOOnm T fe D x ^ -ft jgl © 3: JP 
180 ~ 1500nm 7? & S Ni X^ikMtS o 

2 . C : 0.01 ~ 0.15 %^ Mn : 0.1 ~ 1.0 % s Cr : 10 ~ 40 
%. Fe : 5 ~ 15 % 43 XXf Ti : 0.1 ~ 0.5 &8B# Ni 33<fcTJ^ 

3. Ni2k-&£Sffi& N Rjfeip*- 60 °Cfr & + 20 "CTf & zk £ fe & 7jC 
i: T jv zi y (DM&mm%tip -£ 650 ~ 1200 "Co^^t! 1 - 1200 #F^££ 

1 £fcfcfc 2 fcrlB«© Ni S^l a Q D 0l 

15 4. Ni^^«D ^ D$^ 60 0 Cfr£ + 20 -CT fe S 7jC f£ I; fe fcfc 7k 

#H i: r;i/=r >©*Mi§r#ig5i*-e 650 ~ 1200 °c©?sj^-e 1 ~ 1200 

zmmm^M is 650 ~ 750 °c-e 300 ~ 1200 %-m&&-tz> 
mmmzmtzh t-r zm&m 1 * fef± 2 tia*© Ni s^-^m 

.20. 5. Ni*^-^Ms,^s ^^jnxbfe^fcs^^- 60 °c*e>+ 20 °CT? 

fe §7jC^^feii7jC^^T;l/=f >0Miffl^c|'T 650 ~ 1200 °C(DU& 

T? 1 ~ 1200 #fg^£|-r 3 c i: tt-SitS 1 Ufcfci: 2 fcE«© 

6. NiSMSfn^. #is;&nx ife^cijStf - 60 o c& e> + 20 -c-e 
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